Increased calcium influx through acetylcholine receptors in dunce neurons.
Calcium homeostasis was studied in dunce, a Drosophila mutant that is defective in learning and memory. Fura 2-AM fluorescence photometry was used to measure the intracellular calcium concentration in wild type and dunce cleavage-arrested neurons under resting conditions and in response to neurotransmitters. After acetylcholine application, the peak [Ca2+]i was greater in dunce (693 +/- 125 nM) than in wild type neurons (464 +/- 154 nM), but half decay time was shorter in dunce (66 +/- 15 s) than in wild type neurons (104 +/- 40 s). In contrast, the application of glutamate, NMDA, dopamine, and serotonin had no effect on [Ca2+]i. These results indicate that calcium influx through acetylcholine receptors is increased in dunce, compared to wild type neurons. The results also suggest that calcium extrusion to the outside and/or calcium buffering are enhanced in dunce, compared to wild type neurons. This disturbance in the homeostasis of cytosolic calcium concentration in dunce may be implicated in defective associative learning in Drosophila, and may play a role in acute and chronic neurodegenerative disorders in the mammalian brain.